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Local ordering in lyotropic cholesteric liquid crystals studied by X-ray scattering A. M. Figueiredo Neto (1), A. M. Levelut (2) , Y. Galeme (2) and L. Liebert (2) (1) Instituto de Fisica, Universidade [3, 4] ; ChBx-biaxial cholesteric [5] and Chc-calamitic cholesteric [3, 4] . The subscription D, BX and C indicate only that the cholesteric phases are obtained from the discotic (ND ), biaxial (NBx ) or calamitic (Nc) nematic phases [6, 7] [7] . A typical two-dimensional densitometer map of the diffraction pattern obtained with the Chc phase (sample S2) untwisted by the field is shown in figure 1 [11] . One can observe in the diffraction pattern the first (a-band : hereafter we will use this name for all the strong first order bands along the Y-axis, for both the Nc and N c * diffraction patterns) and the second order [12] bands along the Y-axis, indicating the existence of a pseudo-lamellar ordering along this direction, and a more diffuse band along the X-axis (this band is not clearly visible in Fig. 1 because this diffraction pattern cannot be over exposed -this band can be seen in Ref. [4] ).
From the relative width of the a-bands, we can estimate the positional correlation in the direction of the Y-axis. Using Scherrer's expression [13] The existence of the first and second order bands along the Y-axis and the same periodicities in the nematic and cholesteric samples indicate that the pseudo-lamellar ordering previously observed in the nematic structure [7] , is maintained even after the chiral molecule doping in the Nc* phase. (Fig. 3a) and as a function of 03B8 (Fig. 3b) [7] and the N(* (Fig. 1 ) diffraction patterns it is observed that for increasing values of 0, the maximum intensities of the a-band in the Nê sample, are at decreasing values of 2 cp (i.e. p). At 0 -40°, the maximum intensity of the a-band (N* sample) is shifted towards large spacing distances in the direct space of about 10 % of the original pseudo-lamellar spacing distance sY l. Figure 4 shows the relative shift of the maximum intensity of the a-band 5p = po -p, as a function of 8 deformations of the pseudo-lamellar structure responsible for the bending of the a-band are non correlated.
In nematic liquid crystals it is assumed that the interference function is that of an assembly of parallel aggregates and that the orientational disorder does not disturb the interference function. In fact, this assumption is supported by the fact that the maximum intensity I corresponds always to p = p o (see Fig. 4, nematic samples) . In the case of the BS doped sample let us first neglect the influence of the form factor of the micelles since in lyotropic nematics the localisation of the scattered intensity is mainly due to the interference function. The central part of the a-band (0 -0° ) (BS doping) is similar to the a-band for the undoped sample (Sl). Therefore the structure of the N(* phase (S2) along the Y-axis resembles very much the Nc structure (Sl). The outer part of the a-band ( 8 &#x3E; 20° ) corresponds to less ordered zones, where the pseudo-lamellar ordering is disturbed, with larger mean micellar spacing distances. If we assume that the magnetic field does not disturb the local ordering at a scale which corresponds to the X-ray diffraction experiment (coherence length -300 A), we have evidenced the presence of disordered zones in the pseudo-lamellar structure, induced by the BS doping.
Taking into account the possibility of a non uniform distribution of BS in the sample (already evoked), these large space distances could exist in the regions of the pseudo-lamellar structure highly perturbed by the presence of the BS. In these regions the order parameter is smaller than those typical of the Nc phase. This effect is more visible at large 0 (-40° ) because at small 0 the intensity of the a-band (originated by the almost unperturbed pseudo-lamellar ordering) is very high.
In a previous paper [14] [14] ) between the micelles could act as strange bodies in the pseudo-lamellar structure.
Conclusions.
In conclusion, we observe that the pseudo-lamellar ordering characteristic of the lyotropic nematic struc- 
